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(71) Hm* 3aflBirrerm: 3aicpbrroe 

aKMHOHepHoe o6mecTBO "TexHO-TM M 

(73) Mma naTeHTOo6naAaTenn: 3aKpbiToe 
aKMHOHepHoe o6mecTBO "TexHO-TM" 

(54) nOKPblTME HA OCHOBE AJlMA30nOfl05HOrO MATE PM ATI A M CFIOCOE 
ETO nOJIYHEHMfl 

Hcno/ib30BaHne: nonyMenne MaTepnanoB mmkpo- m orrroaneKrpoHUKM. CymHOCTb M3o6peTeHHfl: b 
CBM-ycraHOBKy c 3L(P-pa3p«AOM noMemaioT noAnowKy, OTKam/iBaK)T f\o 2»10" 3 na, noAaKrr A^xnopMeTaH 

nnn ApyroM ra/ioreHcoAepwat^MM ymeBOAopoA- 3a>KnraK)T CBH-pa3pflA. nepeMemaKrr noAno>KKy H3 30Hbi 
3I4P. noKpbnrne Ha ocHOBe anwia3onoAo6Horo MaTepnana c aMopcf>HOM CTpyKTypofi xapaKTepM3yeTca 
cneAyK>mnMM noKa3aTenflMn: pmkm b cneiarpe KOM6MHai4MOHHoro pacceaHMfl 1317 cm" 1 m 1570 cm" 1 c 
cooTHOweHMeM MHTeHCHBHocrreM, cooTBeTCTByjouiHM Ha/iMMkiK) He Menee 45% SP 3 - rn6pnAM3npoBaHHoro 
ymepoAa, xapaicrepHoro An* anMa3Hofi 4)a3bi, nnoTHOCTb He MeHee 2900 kt/m 3 , OTcyrcTBHe nponycKaHMH 
b bhahmom o6/iacTM cneicrpa m npo3paHHOCTb b Anana30He ahuh bojih 2-25 mkm. 2 c. n 1 3.n.ct>-«nw, 2 nn. 

PlpeAnaraeMoe M3o6peTeHne othocmtch KymepoAHbiM anMa3onoAo6HbiM noKpbrmflM m cnoco6aM mx 
nonyweHMfl M3 BbicoKopaspeweHHoti n/ia3Mbi cBepxBbicoKonacTOTHoro (CBM) pa3p^Aa b pewwMe 
sjieiapoHHo-unKJioTpoHHoro pe30HaHca (3MP). Oho MO>KeT SbiTb ncno/ib30BaHO b pa3JiMMHbix 0Tpacn«x 

MHKp03/ieKTpOHHKM M OnTOSJieKTpOHMKM. 



AnMa3onoAo6Hbie nneHKM (Ann), bo mhor/ix c/iyna^x C0A6p>Kaix|kie BKnjoneHMfl a/iMa3HOii c£a3bi, HaxoA^T 
b HacrroflLuee BpeMH npaKTunecKoe npuMeHeHwe 6/iaroAapfl cbomm, b nepByK) onepeAt, MexaHUMecKMM 

CBOMCTB3M M OITTMMeCKMM XapaKTepMCTHKaM! TBepAOCTM, M3HOCOCTOMKOCTM, HM3KOMy K03(})(t>MLlVieHTy 

TpeHMfl no OTHOiiieHHK) k 6on biiiM HCTBy KOHCTpyKquoHHbix MaTepnanoB, BbicoKoPi TennonpoBOAHOCTM, 
ManoMy norno^ennK) b bmahmom o6nacTH cneicrpa a BbicoKOMy K03<t>ct>MLiMeHTy npenoM/ieHMH. B 
pa3ni4HHbix BapnaHTax npaicriiHecKoro npuMeHenna Ann nocneAHne BbicrrynaJOT nw6o b KanecTBe cpeAbi 
AJi« peann3aL4MM Heo6xoAMMbix sneMeHTOB cTpyioyp m ycrrpoMCTB MMKpo- w onTosneKxpoHUKii, jim6o KaK 
noKpbiTMJi pa3/iMHHoro Ha3HaHeHna: 3amMTHbie, TennooTBOA»Li4we, AeKoparnBHbie m t. n. npuMeHeHne 
anMa3onoAo6Hbix aneHOK b MMKpoa/ieiapoHMKe m orrrosneKrpoHMKe HaicnaAbiBaeT oco6bie TpeSoBaHM^ k 
mx 3Jieicrpoct)M3HHecKMM cBowcTBaM m onTMKO-3JieKTpnMecKHM napaMeTpaM: sneicrpoHHoii smuccmm, 

OnTMMeCKMM CBOMCTBaM, JlKDMUHeCUeHqUM, 3/ieKTponpOBOAHOCTli, LlJMpUHe 3anpeilieHHOM 30Hbl. 

PeujaKDiiiee 3HaMeHne a^« 4)opMnpoBaHMfl crrpyKryp Ha ocHOBe a^M33onoAo6Hbix n/ieHOK MMeeT crreneHb 

HX KOHCt>OpMHOCTM (o6ecneHMBaK)lMeM TOMHOe nOBTOpeHMe MMKpopeJlbect>a nOA/10>KKH) M B03MO>KHOCTb 

ynpaB/iennfl ocHOBHbiMM paSonnMH napaMeTpaMU MaTepnaria 6e3 ncnonb30BaHMfl Apyrux MaTepnajiOB 
(neriipoBaHHfl, MeTannn3aL4wn n t. a ) m c/io>KHbix TexHonornnecKHX onepaunii (TaKiix, KaK MOHHaa 
HMnnaHTaMwa, MoneKynapHo-nyHeBafl 3nnTaKcvifl, BaKyyMHoe HanbineHne m T.n.). He Menee b3>khom 
oSnacTbKD npuMeHeHun Ann «BJifieTCH mx Mcnonb30BaHMe b KawecTBe 3aii4MTHbix noKpbiTMM onTMMecKMX 
ycTpOMCTB, pa6oTa»OLMMX b pa3/iMHHbix Anana30Hax sneicrpoMarHMTHoro M3nyHeHMfl, mto npeAnonaraeT 
cneqwc^MMecKMe Tpe6oB3HMfl k onTMMecKMM CBOMCTBaM MaTepMana b pa6oweM o6nacTM cneicrpa, b 
sacTHOCTM, nanpMMep, b MHcjDpaKpacHOM (UK) AMana3one. 
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MsBecTHbi MHoroMncneHHbie ™nbi Ann paa/iwHHoro KanecTBa m cocraBa [1-31 OTjiMHaK>mnecfl Me*nv 
co6om no (pusHMecioiM CBoiicTBaM b in 14 do kmx npeAe/iax, b saBiicMMocTM ot McnonbsyeMoro BapMaHTa 
ocaJKfleHMH yrnepofla Ha TBep fl yio ncwioxKy. Xapa icrepHbiM n ocooeHHOCTHMM stmx n/ieHOK nBrmKrrc*- 
n/ioTHOCTb ot 1500 flo 2800 kt/m 3 , OTcyTCTBwe b MaTepnane noKpbrrnw BbipaxeHHofi KpucTan/iMHecKoCi 
CTpyKTypbi (crpyioypbi Aa/ibHero nopnflica), c/ia6an cpOTO- m KaTOAOJUOMMHecMeHmw, a Taione 
HeKOMCpopMHocTb, npiiBOAfluian k coma>KMBaHMK> Mmcpope/ibecpa noBepxHOcro noflnoxKM. 

Han6ojiee ojimskmm k npe/uiaraeMOMy *B/jneTc*i noKpbrrae Ha ocnoBe a/iMasonoAoSHoro MaTepna/ia c 
aiwopcpHOM crpyKTypoM. coAepacamero BicnioMeHMn anMasHoii tpaau m He 6o/iee 20 aT. soflopofla 
no/iyMeHHoe mbtoaom ra30cpa3Horo nna3MoxMMHHecKoro oca*AeHwq M3 CBM-pa3p*Aa b pexatMe 3UP F41 

HeAocraTKaM flaHHoro noKpbnrnn c/ieayeT OTnecTM to, mto npn OTHocMTe/ibHO* npo3paMHocra 
MaTepMana noKpbrron b bmammo* o6nacTM cneicrpa nomoiyeHne b MK-Anana 3 OHe BecbMa 3HaHHTe/ibHO m- 
3a Ha/iMHMfl npuMecu BOflopofla. 

CBO«CTsa n Ka4ecrrBo nonynaeMbix nneHOK b peiuaiou4ePi CTenenw onpeAe/wioTca yc/iost-wMM nx 
nonyneHMn, nosTOMy Bonpoc Bbi6opa cnoco6a nonyneHun ymepoflHoro noKpbiTMS aanaerca 
HeoTbeMneMbiM KOMnoHeHTOM peweHMn npo6newbi co3AaHnn noKpbrma c 3«waHHbiMM c±>M3HwecKi/iMM 

CBOMCTBaMM. 

MsBecTHbi cnoco6bi ocaymenm Ann ms n/iaawbi aneiapMHecKoro paspHfla paa/iMMHoro Tuna, b tom wcne 

nnasMbi CBH-pa3 P n fl a b peacwMe 3qP [5-7] flnn stkx cnoco6oB xapaiaepHbi pacnonojKeHne 
noAno>KKM b aicrnBHOM sone paspnfla (soHe 3MP), noflana a/iempimecKoro CMemeHcm Ha no/yio>KKy m 
pa6oMee AaBjieHMe ot 1 A o 2000 na, a TaiOKe BbicoKaa TewinepaTypa noanoxm (ot 300 ao 700°C) mto 
cymecTBeHHO orpaHMwusaeT Kpyr MaTepwanoB, ncno/ib3yeMbix b KaqecTBe ochobw Ann HaHeceHiin 
noKpbrrnM. 3tm orpaHMMeHMfl CB«3aHbi b nepByro onepeAb c TepMHsecKO* HecTa6unbHocTbio MHorox 
MaTepna/ioB b ynasaHHOM AnanaaoHe TeMnepaTyp, a TaioKe c npnMbiM BoaAeiicTBHeM HepaBHOBecHO* 
nna3Mbi 3ktmbhom 30Hbi pa3p«Aa Ha noBepxHOCTb noAJio>KKM m cpopMwpyeMoe noKpbiTMe. 

Han6o/iee 6/ui3khm k npeAnaraeMoiwy cnoco6y no/iyweHHn noKpbrrn* *B/i*eTca Meroa ocawAeHMfl 
an M a3onoAo5Horo ymepoAa us n/ia3Mbi CBH-paapaAa b pe*MMe 314P [8] npn kotopom noA/ioxKa 

BblHOCMTCfl M3 SOHbl B03Ae«CTBMfl 3KTI4BHOft lUiaSMU. 3TO CHMMaeT CaMbIM CymeCTBeHHblfi HeAOCTaTOK 

oojibuiiiHCTBa cnoco6oB nonyMeHiifl Ann, ho npw stom Tpe6yeTca Aono/iHMTe/ibHan aHeprun 
noAaBaeiwan b BMAe BbicoKOHacroTHoro Hanpa>KeHwn na noA/io>KKy. n/ia3Ma co3AaeTcn b o6nacTM 
BbinoiiHeHMfl ycnoBMn aneicrpoHHO-iawKnoTpoHHoro pe30HaHca 3a oter B3aMMOAeMCTBnn CBH-M3/iyMeHnn c 
MoneKynaMM McxoflHoro nna3Moo6pa3yroinero rasa BOAopoAa. naAaBaeMoro Henocpe A CTBeHHO b 
aCTMBHyto 30Hy (30Hy 3qp). ymepoAcoAep>Kau4Mfi KOMnoHem- noAaeTCfl b 30Hy npeABapnTe/ibHO 
ccpopMnpoBaHHoro npn npoxo>KAeHMM Mepes 30Hy 3L|P noTOKa 3tomob, hohob m snempoHOB 3a CMeT 
BTopimHbix npoqeccoB Anccouwamm m noHM3auMn ymepoACOAep^amne MoneKynw pacnaAaioTCfl n 
MOHMSMpytoTcn. noTOK aKTMBHbix MacTMLi 3a cseT aToro o6oramaeTcn yrnepoAOM. KOTopbifi u o6pa3yeT 
Ann npM oc3)KAeHwn hs noAno)KKy. MeTOA cpopMMpoBSHun HOTOK3 n/i33Mbi no 3TOMy cnoco6y Tpe6yeT 
McnonbsoBSHMfl BOAopoAS, a b KSMecree ymepoACOAep)K3U4ero KOMnoHem-s mcxoahom rasoBOM CMecw 
npuMeHHioTCfl ra3oo6p33Hbie ymeBOAopoAbi: weTaH, nponaH, aMeTM/ieH, b pesy/ibTaTe wero yrnepoAHbiii 
MaTepwa^ noKpbiTMn oKssbiBseTcn cymecTBeHHo rnAporeHH3npoBaHHbi M (ao 20% boaopoas) B ashhom 
c/iyMse baopoa BbicrrynseT He b Ks^ecTBe npuMecu k ymepoAy. 3 HsnpoTMB, ocHOBHoe BeinecrBO 
M3Tepii3/i3 noKpwTiin npeACTSBfineT co6ofi XHMiinecKoe coeAWHeHne ymepoAa c boaodoxiom 
nepeiweHHoro cocTaBS. 

M3/io>KeHHoe AseT ocHOBSHne CAensTb bwboa o tom. wto ussecTHbie Ann H e BnonHe yAOB/ieTBopntoT 
npeAbflBJiaeMbiM MUKpos/ieicrpoHMKofi m onToaneiapoHMKoii Tpe6oB3HM?iM, a M3BecTHbie cnoco6bi 
oca>KqeHnn He no3BO/inK)T no^ysaTb npn hmskom TeMnepsType noKpbrrnsi hs ocHOBe 3nM33onoAo6Horo 
MaTepnaria, He coAep>Kaaiero BOAopoAa. 

H3o6peTe_HMe pemaeT saAany cosAaHiin TaKoro noKpbiTun Ha ocHOBe a^MasonoAoSHoro MaTepnana c 
aMopcpHOM CTpyicrypoM, KOTopoe, o6/iaAan xapaiaepHbiMn ana Ann bwcokhmm TBepAOCTbK) m 
n/ioTHOCTbio, npospanHO b MK-Anana30He vt He nponycKaeT bhammoto CBeTa. 

3to AocTwraeTcn TeM. wto npeAnaraeTca noKpbiTiie Ha ocHOBe a^Ma3onoAo6Horo MaTepnana c 
aMopcpHon CTpyioypoPi, coAep>Kaii4ero BK/iioMeHMfl a/iMa3HOM cpa3bi, b KOTopofi a/iMa3onoAo6Hbiii 
MaTepnan npeAcraB/ineT co6oii sucTbiM ymepoA, T.e. MHAUBMflya/ibHoe npocroe BeuiecTBo 
l ipeAnaraeMoe noRpbrrwe o6/iaAaeT bwcokom TBepAOCTbKJ m nnocTHOCTbio. npaKTMMecKM HenpoapasHO 
Rna CBeTa bmammoto AnanaaoHa, a b HK-AwanasoHe He o6Hapy>KMBaeT SHawnTenbHoro nomoiueHMfl b 
oonacTM a"mh Bonn ot 2 ao 25 mkm. 
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flpyrviM o6"beKTOM n3o6peTeHMfl flB/iaeTCfl cnoco6 nonyMeHii« noKpbmiH Ha ocHOBe a/iMa3onoAo6Horo 
MaTepnana, BKntoMaiomHM ana3MoxnMMMecKoe oca^enne yr/iepofla Ha noAnowicy W3 noTOKa 
yrnepoflcoAep>*<au4Mx aKTMBHbix MacTnq (paflnKanoB, aTOMOB, mohob), co3^aBaeMoro M3 ncxoAHbix 
yrnepoflCOAep>Kau4MX peareHTOB c noMoinbio CBM-pa3p*Aa b pewwvie a/ieicrpoHHo-quKnoTpoHHoro 
pe30HaHca. ripw stom noAno>wcy Bbmocfrr W3 30Hbi BOSAeficTBH* aKTMBHOM nna3Mbi, a ocawAenwe BeAyT, 
ncno/ib3yn b KaMecrree ncxoAHoro pearehrra napw swcTbix yrneBOAopoAOB, Moneicynbi KOTopbix coAep>KaT 
aToiyibi xMMMMecKwx aneMeHTOB c bwcokom ajieHTpooTpuqaTenbHOcrbK) (KiicnopoAa, x/iopa h T.n.). 

Cyil^HOCTb M306peTeHM51 3aKTIK>MaeTCfl b cneAywLMeM. 

Cnoco6 BKHK>MaeT HaHeceHMe yr/iepoAHofi nneHKH M3 nna3Mbi CBH-pa3pnAa b pewHMe SLIP 3a chct 
n/ia3MeHHoro pa3no>KeHnn napoB yrneBOAopoAOB, C0Aep>KaLi4Hx yrnepoA, boaopoa w 
sneKTpooTpMuaTeribHbte KOMnoHeHTbi, npn AaB/ieHnax b pa6oMetf KaMepe, He npeBbiLuatounHx 1 Da, na 
noA^o>KKy, pacno/io>KeHHyK) BHe 30Hbi 314P, npn nnoTHOcrox noTOKa CBM-molijhoctm ot 2 ao 50 kBt/m 2 (b 
TpaAHUMOHHO ncnoxib3yeMbix eAMHwqax ot 0,2 ao 5 Bt/cm 2 ). Pe>KHM 3l\P AOcmraeTCfl b nna3Me CBM- 
M3JiyMeHMH sacroTOM 2,45 ITu b Tex TOMKax, rAe MarHi/rmaH nHAyKqua cocTaBrmeT 875 Tc, MacTOTa 
MupKy/iflMUM anexTpoHa BOKpyr HanpaBneHkm MamnTHoro ruia coBnaAaeT c MacroTofi CBm-nanyMeHM«, 
Bc/ieACTBue wero s/ieicrpoHbi HaHMHaiOT pa3roHflTbca ao CBepxTepMHMeawx SHeprnw. 3to h ecrrb ycxioBwi 
B03HMKHOBeHHfl 3/ieKTpoHHO-qnKnoTpoHHoro pe30HaHca. Tpe6yeMaa KOHC^nrypaMMn MamnTHoro no/i* 
co3AaeTca nyTeM noMeuieHMH CBM-BOJiHOBOAa (oh >Ke flBJineTca nna3MOTpoHOM) BHyTpb cneuna/ibHo 
paccMHTaHHoro coneHOMAa. nono>KeHne 30Hbi, An* KOTopofi Bbino/iHaeTCH ycxiOBue B03HMKH0BeHna SLIP, 
onpeAermeTc* napaMeTpaMM conenowAa n KOHTponwpyeTCfl HenocpeACTBeHHbiMM w3MepeHHHMw 
MarHMTHoft nHAyKqwM npvi Ha/iaAKe TexHonorHMecKofi Kawiepbi. fl/ia 3cfrc£>eKTOBHoro nHnqnnpoBaHkm CBM- 
pa3p*Aa Heo6xoAMMO, wto6w 30Ha 3L|P coBnaAana c nyMHOCTbK) CTOHMew sneicrpoMarHHTHOfi bohhw. 
Pa3MeiAeHne noAno>KKM b 30He 3LJP M3MeHaeT yc/ioBM« ropeHMfl pa3p«Aa. KpoMe Toro, b 30He 3L4P 
B03HMKaeT o6nacrb aKTMBHOM nna3Mbi c BbicoKOSHepreTHMHOM sneicrpoHHOM KOMnoHeHTofi, 
B3aMM0AewcTBne KOTopoft c noBepxHOCTbK) noAno>KKM cyixiecTBeHHO CHiwoeT CKopocrb pocrra yrjiepoAHOfi 
nneHKM n pe3Ko M3MeHneT ee CBowcTBa. riosTOMy noAno>KKy bwhocstt m3 3ohw 3l[P. 

noAo6Hoe npocrrpaHCTBeHHoe pa3AeneHiie 30Hbi n/ia3Moo6pa30BaHHH (BosSy^eHH*. pa3/io>KeHHfl m 
MOHM3ai4nn ra3a) n o6nacTM cfDopMMpoBaHUp noKpbiTMJi ycrrpaHfleT npaivioe B03AeMCTBne 
BbicoKOSHepreTUHHOM aneicrpoHHOM KOMnoHeHTbi Ha noBepxHOCTb noAno>KKM m (j^opMnpyeivioro noKpbiTMfl m 
3ainnu4aeT noAno>KKy ot nHTencuBHoro sneicrpoMarHMTHoro M3/iyMeHMfl (3a cneT OKpaHnpoBaHM^ 
noAno>KKM 30hom pa3p«Aa). yBejinneHne paccTOHHHfl noAno>KKM ot 30Hbi 3I_|P hpmboaut k BbipaBHUBaHMK) 
paA^a/ibHbix rpaAneHTOB noTOKa k MOMeHTy B3anM0AeMCTBMfl aKTMBHbix nacnm c ee noBepxnocTbK) n 
CHM>KeHMK) TewinepaTypbi noA/io>KKii b npouecce naHeceHun nneHKn. Hpn stom, OAHaKO, CKOpocrrb pocrra 
nneHKH yMeHbLuaeTc« BcneACTBue penaKcaMMM aKTMBHbix sacTnu KaK Ha crreHKax peaicropa, TaK m npn 
B3anMHbix coyAapeHMax ao AOCTn>KeHM« noBepxHocru noAno>KKM. npucyrcTBue b ncxoAHbix peareHTax 
KOMnoHeHTOB, coAepwauiMx aTOMbi aKTMBHbix HeMeTannoB (xnMnnecKnx s/iewieHTOB c BbicoKow 
3/ieKTpooTpnuaTeribHOCTbK)), npuBOAUT k pe3KOMy naAeHMK) koh LjeHTpa uh h CBo6oAHbix sneKTpoHOB, hto 
cnoco6cTByeT oca>KAeHMK) KaMecTBeHHOM kohc^opmhom yrnepoAHOM nneHKn. PaccroflHue ot 30hw 3L4P, 
Ha KOTopoM Aon>KHa 6brrb pasMeu^eHa noAno>KKa a^« nonyMeHun saAaHHoro pe>KMMa oca>KAeHM« 
ymepoAa, 3aBncnT ot nviHeMHOM ckopoctm noTOKa aKTMBHbix nacTHM m KMHeTMKM pejiaKcaqnoHHbix 
npoqeccoB. OnpeAeneHne 3Toro paccTOflHM« b oGmeM cnynae Tpe6yeT peiueHUfl cjio>khom KMHeTunecKOM 
3aAann c yneTOM npoMeccoB AM0c{Dy3nn pearenroB b paA^a^bHOM HanpaBneHHii, peKOM6nHai4Mii 
aKTHBHbix MacTnq b o6"beivie m npunyAHTeribHoro MacconepeHOca b HanpaBneHHOM noTOKe aKTMBHbix 
MacTnq ot 30Hbi 3L4P k noA/io>KKe. Ba>KHO, OAHaKO, mto cnaA ckopocth pocra nnenm conpoBO>KAaeTCfl 
noBbiaieHne paBHOMepHocru ee oca>KAeHnn m pocroM kohc^opmhoctm. ripnMbie onbiTbi noKa3ann, mto npn 

MCnOJlb30BaHMM HM3KMX AaB/ieHMM (0,01-1 lla) paCCTOflHUe nOA^O>KKH OT30Hbl 3L(P MO>KeT AOcrnraTb 

AecflTKOB caHTHMeTpoB, TeM ne Menee nneHKa pacrreT c 3aMeTHOfi cKopocrbK). 

OnucaHHbiw cnoco6 co3AaHnn noTOKa aKTMBHbix Macrrnq no3BonaeT ncnonb30BaTb b KaMecTBe ncxoAHoro 
peareHTa napw pa3/iMHHbix yrneBOAopoAOB. C TeM, mtoSw M36e>KaTb rnAporeHM3ai4Mn MaTepnana 
yrnepoAHoro noKpbm/m, Heo6xoAMMO n pii cyTCTB m e b n/ia3Me 3tomob xuMMwecKiix sneMemroB c bwcokom 
sneicrpooTpuMaTenbHOCTbio, cnoco6Hbix 3cf)cf)eKTMBH0 xnMnnecKM CBA3biBaTb boaopoa- An« peiueHn« 
nocTaBneHHOw 3aAanw hsmh npuMeHeHbi pa3JinHHbie xnopupoBaHHbie ymeBOAopoAbi. ycraHOB/ieHo, mto 
npn Mcnonb30BaHMn (xuMMMecKaa (popwyna CH 2 C! 2 ) yAaeTca nojiyMMTb anMa3onoAo6Hbm yrnepoAHbiki 

MaTepnaji, He coAepwaujiiPi BOAopoAa. 

rionyMeHHbie onvicaHHbiM cnoco6oM noKpbrrnfl nccneAOBaHbi wieTOAaMn paiviaHOBCKOM cneicrpocKonmi w 
MH($)paKpacHOM cneiapocKonnn c ncnonb30BaHneM MeTOAa Oypbe (Oypbe-HK-cneiapocKonnn). 
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Ha 4>nr.1 npeAcrraB/ieH cneicrp KOM6nHaL4MOHHoro pacceaHwa (paMaHOBCKnw cneKrp) noKpbiTMH, 
nonyMeHHoro no onwcaHHOM TexHO/ionin npw flaB/ieHMM 0,3 11a M3 ruia3Mbi napoB AHxnopMCTaHa. B 
cneicrpe Ha6nK>AaeTCH xapaxTepHan Ann Ann nonoca npii 1570 cm" 1 , ho npoflBJi«eTcn m nm npw 1317 cm" 
1 . HaBecTHO, Ann MHcrroro a/iMa3a xapaiaepeH hmk paMaHOBCKoro paccenHMfl npn 1332 cm" 1 , 
opueHTMpoBaHHbiw rpacfwT (G-rpa4>wT) AaeT nonocy npw 1380 cm" 1 . HpMBeAeHHbie AaHHbie KaMecTBeHHo 
AOKa3biBaK>T HaJiMMne sp 3 -m6pnAM30BaHHoro ymepoAa (xapaicrepHoro aha a/iMa3HOM ct>a3bi) b 
nonyneHHOM MaTepwa/ie ymepoAHoro noKpbrrnfl. OqeHMBaTb cooTHoaieHwe KcniiHecTB "a/iMa3Horo m 
HeajiMa3Horo ymepoAa" no paMaHOBCKMM cneiapaM Ann M3 cooTHOtueHMfl iimkob npw 1317 m 1570 cm" 1 , 
KaK 3to 3aMacry»o Ae/iaeTca b nMTepaType, He Bno/iHe KoppeKTHO b cuny 4)M3MMecKMX npunnH 
AncKyccnoHHoro xapaicrepa, KOTopwe 3Aecb noApo6HO o6cy>KAaTb He npeAcraBJineTcn B03M0>KHbiM. 
CooTHOiueHvie, KOTopoe no/iynaeTCfl M3 AaHHbix c^nr.l, noKa3biBaeT, mto npoqeHT sp 3 -m6pwAM30BaHHoro 
ymepoAa b MaTepna/ie noicpbiTM* cocTaBrmeT He Menee 45% Oah3ko, stot npouemr He HB/ifleTca 
0AH03HanHbiM noKa3aTeneM KOHuempaLiMM anMa3HOM 0a3bi: TOHHoe ee 3HaneHMe 3Tmm cnoco6oM 

OnpeAe/lMTb HeB03MO>KHO. 

CocraB no/iynaeMoro ymepoAHoro noKpbiTun KOHTponnpoBa/iCfl mbtoaom Oypbe-WK-cneKTpocKonwM. 
CooTBeTCTByK>mne cneicrpbi npMBeAeHbi Ha 4>nr.2. HpeACTaBJieH yMacroK cneicrpa, b kotopom 
pacno/iaraK)Tca nonocbi nomoLi4eHM« ocHOBHbix 4>yHKMMOHanbHbix rpynn, coAepwamuxcfl b MaTepwane 
ymepoAHoro noKpbrrna. flaHHbie noKa3biBaK)T, mo b nonynaeMbix M3 AnxnopMeTaHa noKpbiTwnx, b 
OT/iMHue ot TwnMMHbix Ann, OTcyTCTByioT 4>yHKL4M0HajibHbie rpynnbi CH 2> CO m OH, mto npuBOAMT k 

OTcyTCTBMK) 3aMeTHoro nornoujeHMfl b Anana30He ot 2 ao 25 mkm, TpaAMquoHHO ncno/ib3yeMOMy pj}* 
AeTeKTupoBaHun MK-n3JiyHeHM«. nponycxaHwe b bmammom oS/iacTu npaKTHMecKM OTcyrcTByeT, nosTOMy 
no/iynaeMoe noKpbiTue mo>kho ycnoBHo HasBaTb nepHbiM. TpaBHMeTpuMecKne M3MepeHnn noKa3a/iM, mto 
nnoTHOCTb a/iMa3onoAo6Horo MaTepwana nonyMaeMoro noKpbmiH cocraBrmeT okojio 2900 Kr/M 3 (rpacf)HT 
MMeeT n/iOTHOCTb 2150 kt/m 3 , anMa3 3300 Kr/M 3 ). M3MepeHH* TBepAOCTM yr/iepoAHbix noKpbiTOti 

OCJIOKHeHbl TeM, MTO OHM MMeiOT HeAOCTaTOMHO XOpOLUyK) aAre3MK) K 6o/lbUJMHCTBy KOHCTpyKL(MOHHblX 

MaTepnanoB. HaM yAanocb, ncnorib3yfl cneqManbHbie MeTOAbi ynyMLueHun aAre3MM, ne 9\Bn9\\o\i\v\eca 
npeAMeTOM onucbiBaeMoro n3o6peTeHHfl, nonyMMTb AaHHbie no n pom hocth bi m xapaicrepiicTMKaM 
HaHeceHHbix noxpbiTMM npn MexaHUMecKOM HarpyweHMM. MeTOA no3BO/i«eT oqeHHTb hm>khk>k> rpannqy 
BenuMMHbi TBepAOCTM MaTepna/ia noKpbrruM, onpeAenaeMyra MexaHUMecKOM npoMHOCTbK) noAno>KKM. 
nonyMeHHbie ajih noKpbiTuft na TBepAocnnaBHbix MaTepuanax AaHHbie CBMAeTen bCTBy k>t o tom, mto 
TBepAOCTb noKpbmui, nonyMaeMoro onucwBaeMbiM cnoco6oM 143 CBM-pa3p*Aa b pe>KMMe 3L4P na ocHOBe 
anMa3onoAo6Horo MaTepnana, npeBbiiuaeT 25 ma. 

GKcnepuMeHTajibHafl npoBepKa M3o6peTeHMfl npoBOAnnacb nyrreM HaneceHHH a/iMa3onoAo6Horo 
ymepoAHoro noKpbiTun Ha KpeMHueByK) noAno>KKy c ncnorib30BaHneM CBM-nna3MOXMMHMecKOM ycraHOBKM 
c 3L|P-pa3pnAOM [8] 

noAno>KKa 3axpeonRnacb Ha noABUKHOM noAnoKKOAep^aTene, o6ecneMHBaK)Li|eM oceBoe nepeMeu^eHvie 
noAJio>KKM b npeAenax TexHonornMecKoro o6"beMa ycrraHOBKM. ycrraHOBKa repMejM3npoBanacb m 

OTKaMMBanacb ao AaB/ieHun 2«10" 3 na. B cucreMy noAaBancn pa6oMMM ra3 napw A^xnopMeTaHa c tbkmm 

pacxoAOM, MToSbi o6ecneMMBanocb AaB/ieHne 0,3 na npn nocTO^HHOM CKopocru otk3mkm. 3thm 
co3AaBanncb ycnoBufl a^a opraHM3ai4MM HanpaBneHHoro noTOKa MacTnq Mepe3 30Hy 3LJP k noAno>KKe m 
Aanee KCMCTeMe otk3mkm. 3aTeM 3a>Knrann CBM-pa3p«A. nepeMeujeHiieM n o An o>kko a© p>K3Te ji h 
ycraHaBnuBa/iM noAJio>KKy na Bbi6paHHOM paccronHMM. flocTurHyTan npn BapbupoBaHnn ycnoBnw 
SKcnepuMeHTa Ha paccTonHMM noAno>KKM ot 30hw 3L4P 65 mm CKopocrrb pocrra nneHKM cocTaB/ifieT b 
o6u4enpnHflTbix eAMHuqax 6 mkm/m (npoTMB 1-2 mkm/m An« M3BecTHbix cnoco6oB-aHanoroB). 

no/iyMeHHoe noKpbrrne na ocHOBe anMa3onoAo6Horo MaTepwa^a noABepmyro XMMMMecKOMy aHa/in3y. 
MeTOA Oypbe-MK-cneKTpocKonuM noKa3axi f mto MaTepwan noKpbnrna npaKTHMecKn He coAep>KHT hm 
BOAopoAa, hm KMcnopoAa, npeAcraB/i^fl co6om xmmmmcckm MHAMBMAyaiibHoe npocroe BeLqecrBo: MMCTbiM 
yrnepoA- nneHKa npo3paMHa b HK-AMana30He 3/ieKTpOMarHMTHoro M3nyMeHMfl ot 2 ao 25 mkm, m no/iocbi 
nornoaieHMfl, xapaicrepHbie An« npMMeceM BOAopoAa m KMcnopoAa, OTcyTCTByjoT (c|W.2). 
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1 . rioKpbrrne Ha ocHOBe anMa3onoAo6Horo Maxepviana c aMop<t>Hofi crpyKTypoti, coaepwaiqero 
BKnioneHUfl a/iMa3Hoii <$>a3bi, OTnYNaK>meecfl TeM, mto oho xapaicrepvi3yeTCfl nuKaMU 1317 cm" 1 h 1570 cm" 
1 b cneicrpe KOM6MHaunoHHoro pacceaHw* c cooTHOixieHneM HHTeHCMBHOcreM, coot BeTCTByio 1141/1 m 
Ha/iMHMK) He Menee 45% sp 3 -™6pnAW3wpoBaHHoro yrnepoAa, xapaicrepHoro a^h anMa3Hofi <£a3bi, 
n/ioTHocrbK) He MeHee 2900 kt/m 3 , a Taione oTcyTCTBueM nponycKaHwa b bhahmom o6nacrrM cneicrpa v\ 
npo3paHHOCTbK) b Anana30He ahmh bojih 2 25 mkm. 

2. Cnoco6 nonyneHMa noKpbiTMfl Ha ocHOBe a/iMa3onoAo6Horo MaTepviana, wi\\oh3\o\s\wa 
nna3MoxnMMMecKoe oca>KAeHi/ie yrnepoAa H3 noTOKa yr/iepoACOAepwainHX aKTHBHbix HacTwu, 
4)opMwpyeMoro b nna3Me CBM-pa3p*Aa b pe>KMMe sneicrpoHHO-MMKnoTpoHHoro pe30HaHca M3 ncxoAHoro 
yrnepoACOAep>Kamero peareHTa, Ha noAno>KKy, BbiHeceHHyK) M3 aKTMBHotf 30Hbi nxia3Mbi, OTnwMaK>ii4Mficfl 
TeM, mto b KanecTBe HcxoAHoro peareHTa ncno/ib3yK>T napw ranoreHCOAepwamwx ymeBOAopoAOB. 

3. Cnoco6 no n.2. OTnnHaK>mnficfl TeM, mto b KawecrBe wcxoAHoro peareHTa An* oca>KAeHna ncnanb3yK>T 
napbi A^xnopMeTaHa. 
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